Tolerance induction in T helper (Th1) cells by thymic macrophages.
Most macrophages in the peripheral tissues present Ag optimally to a variety of functionally distinct Th cells. Although thymic macrophages have been implicated in deleting autoreactive thymocytes, their role in influencing the functional capacities of mature T cells is not clear. We have established a normal untransformed macrophage cell line, named TMC, from the mouse thymus. The TMC line presents protein Ag to an IL-4-producing Th2 type Th clone after IFN-gamma treatment as evidence by T cell proliferation and the release of IL-3 and IL-4. However, these thymic macrophages are inefficient at stimulating a well characterized cytochrome C-specific IL-2-producing Th1 clone, A.E7. Ag presentation by TMC results in the production of IL-3 but not IL-2 production or proliferation of A.E7 cells. This selective Ag presentation defect to Th1 cells is corrected by the addition of live but not fixed allogeneic irradiated spleen cells, suggesting that the thymic macrophages lack the expression of costimulatory activity required for Th1 activation. This is further demonstrated by the failure of live thymic macrophages to provide costimulatory activity to A.E7 cells stimulated with fixed spleen cells plus the antigenic peptide 81-104. Exposure of A.E7 cells to paraformaldehyde-treated TMC in the presence of 81-104 peptide induces specific hyporesponsiveness, anergy. These data demonstrate that thymic macrophages can have a profound influence on the response of selected T cells to Ag. Furthermore, the nature of the T cell stimulus is also critical because Th1 and Th2 cells responded equally well to the T cell mitogen, Con A, and a bacterial superantigen presented by the thymic macrophages.